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A method for reducing X-Y shrinkage during firing 
of green ceramic bodies in which a release layer 
(7), which becomes porous during firing, is 
placed upon the ceramic body (5, 3) and the 
assemblage is fired while maintaining pressure 
on the assemblage normal to the body surface. 




* * vV\ v 



\ \\\\VvV 



f/V ***** * *J> * s * ✓ 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.ccm/textdoc?DB=EPODOC&IDX=JP5503498T&F=0 



2007/02/23 



(19)B#B#fFJ?(JP) 



™&¥f'&& (B2) 



(45) mi 0 ¥l&9^ (1997) 6^ 4 0 



(5l)Int. CI. 6 

C 0 4 B 35/64 

35/622 
H 0 1 L 23/12 
H 0 5 K 1/03 



6 10 



7511-4 E 



(ll)»fff#* 

12617643^ 

(24) 0 ¥i#9^ (1997) 3^ 1 1 0 



F I 

C 0 4 B 
HO 5K 
C 0 4 B 
HO 1 L 



35/64 
1/03 
35/00 
23/12 



6 10 



Z 
B 
G 
N 



2 



(£l 21) 



(2l)£±ii§|#-^ 



(86) (22) mm 0 



(65) ^ri 



(43) 0 

(87)H^P#-^ 
(87)S^M0 

(31) ^fc1#£ 

(32) ^fc0 

(33) «jfc1#3£ 

(31) «5fe*^ 

(32) ^3fe0 

(33) ^fel#3£ 



^M¥3-503529 

^3^(1991)1^7 0 

#^^5-503498 
^5^(1993) 6J3 10 0 
PCT/US9 1/000 12 
W091/10630 
^3^(1991)7^25 0 
466, 934 
1990^1^ 18 0 

(US) 
637, 639 
1991^1^40 

(us) 



J\ — ;v 



(73) #lf fit # 999999999 

T*y #^*Ht^ 5^TjW 19898. £ 

*TV b* b y — M007 

(72)*93# 'i'xyty, y ft- K • ^V— K 

7^ y %&%tm"f 1 7 1 ?3LTjM 19808. ^ 
/f;l/;yhy. ^ b*7^ Vn— K5406 

(72)^pj# ^^^^7, ^/^h- ytt-K 

y ^^HRSt*^ S^T'JN 19808. # 
^/l^>-h>. ^rZ/Wtr— ^ K^-f ^3407 



(74)^sa jg* =p; 



(54) [3£ej<D^] ^y— >-fe:9S y^*^«6*^^««iSr*^S*S*'ffi 



1 

(57) jfiia] 

tV. 1 

b. ^y->-ir^ ^ y^*<z>*BS(^, rm^mmmm 

U fiU^L9^)«^^J^gS^50Mm^T-efc 10 

tr( l — p)2 r l v cos 5 
1 * = _ 

1 0 77 L 



2 

e. »abfc**fr3&^£E*Sr*ftL ; It 



3 

K*Ji«i*i»*i-* 

[it*^2] ^y — ^-fe^ ^ ^^ft^fc^^y — 

l ^*ffi 0 

*ffiHm989^ 1 10 P ffl«<D««*<B#lfUHK;.N. 
07/295, 803#O— SPi»J|*taiB-eS>5o 10 

e>^*aWI-RBBt$n^: bTSlM£»g£bT3£*£*K 20 
t5:^ s Ulltfi* bt\ 
»«tt»li««ft:4rjraii-5^>fr (via) 

t5r irtC^oT^fT^^HS (SteinbergO*|l#ff4,6 

54, 095-JHM8U o f-yi^ftt^^tai^, gf^ 
(oajjfeji^flE^-c— M^^Lrty y -vy* (— 

(\f*) (^fU»CO(^^(Dfc^^)jl*P^ft-C^)S (Takeda 
3^H#f^4, 585, 706-^;Kingery# N Introduction to 
Ceramics, 502~503Ms WileytitiJK, 1976^*SS) e ^ 



4#fP 2 6 1 7 6 4 3 

4 

^J^gfc^SjlWb^lcir^ * ^^f|5p p p(Z)*M^^: 

Flaitz# (BtttlWfffffiRO 243 858-J§0 te±lEit,&&* 
n— »*Sr»ft<0*MI: OHH) iccD^Sfflb 

^^^fi^i"-<tg|3D p pC0 l o*ftifi**(0*ffi^S*t 

^7!)y^ (air-bearing) ^S^^T 5 - £ t£ «t «9 , 
bvm&fc, is— h^JfeS^^TLft^**^*) 

a. y -^-fr&ffl* £ "^fc-fe 
7Xyt H**3 ±t^«S« b 5 S^IS-^^lSJRWtt^ 

b ; 

b. >/y— Vir^^ ^/^#:<0*®tc. TfS*^JSM«@ 

fc&mmi^ ut'>ft < ^ t> io^*%(7)S^ 5 6 # y 

d. figdc bfc*59Mt:*?&a b ; 

e. ^8L^i»tlt*Sr)!lftl ; -^bT 



5 

y-^x-^t^^-r^c 

EP 0 87 105 868. 1, Flaitz^ 0 
>K[1#W4, 585, 706, Takeda^, 

^frcDf^fe^tt^riij^^fcfeic:^^ h (i60o~20oot:) 

:/u*-e— oiookg/cm 2 ) -r^m^mcm-r 

*S#f^F4, 521, 449, Arnold# 0 

^<Dmm< owtfiX't Lr»«ttAjR^ 

(17%) X*j-iR3Mt*5 <t Ufc-fe ^ ^ y^«-»Jc*S! 
fft & *3>tfS*Sr*a* S S fc & fcft&JRfbas r i £r 

^S^FfK 340, 436, Dubetsky# 0 



(3) #fF 2 6 1 7 6 4 3 

6 

#^f2fS/ipp-L^ CO#?JO. 012*V^UJK)0.058 lbs/in 2 (7)^P 
(wetting angle) £ CDffiM ^T^"t"^7 7 Tfe 5o 

±& 

20 ^ Sr^i- 6 HUH <D*«tt&JPMb*5 J: WBI«# ^ y - 
■fix ^ HIiB-f S lc * HIS ^ J: t/M^xacD # < 

mtitfrj t^m^ ^-^ o cote 
5j v * Tirana $ tt ^ t g 1 1 5 0 am 

*® ttztzm^ joi t^s»j «a * jsi^-r s *c p b p t ^ 

««^^:T*5< fcfcfcJMl£*b* ; (3) *Jxtt«gj|6W 
Ot7v>^ ^y — y<o*»fifc»(OS6Jf»Srlftflt 
(4) ^liir^^ y^H»i:W*y>f t(0|ID<0 
»JfeSrS6Jhf5 ; isJcU 5 (5) ^t%n±7 $ 

7-; y^0j»O#Jxv^ft«|BS:llflt"t-5 o ^#^tc^^r 
50 ntt*±*a©AJIft*K»*«r*-r5ri:ft<-tJxSr 



(4) 



m$ 2 6 1 7 6 4 3 



8 



tc mWtt l-SS 4 I* ^ *B Sf^ffl L T ti ft V \ 

dl = DAP 
dt 77 l1 



10 



IT 



(1) 



/dt * ^S'Ji" 5 fc tf> lc ^ — v— <£> jfeflij I c S<3 v > T S M £ 20 

J±^lt;gp h ap/1 jc*«riciB» ur v ^ s t 4K3£-t-*x tf 

vw t-i 2 r l v cos 9 
A P = 



^ny4o J; t5Carmen(iA. E. Scheidegger^ The Physics of Fl 
ow Through Porous Media (MacMillan Co. , 1960^, 68~ 

D=r 2 (1 - fi ) /20 (2) 



+ P 



(3) 



^JE (ffffi-T^ft^) -Cfct). y L vi^fr^M#®^^ 30 5^ (2) £r5t (1) tCttAL^LTjUSnfc^ 

tr( 1 - p )(2 7 lv cos 0 + P a r) 



1 2 = 



10 n 



(4) 



£ft5. 



12 = 



tr( 1 - p )2r iv cos 0 



10 n 



(5) 



(r) , mimmmm (i-p) *s «t rmflc/aiK* *e 

it (5) *5j:tfJS4ia<0fB§8fc:.J: J: 5fc. 

50 «Ki7 t -^ p tt«flitt-fe7 5 s/^^y-^x-^SELii 



9 

i- 5 r £ *s <t t* « £ *i as p p a © * ® as* ^ x 

5. Mli41ftLTfcL4<-C 1 l>J:<, 

v^ftb. tiJg|-x-y^g^^y-v^-^ 0 iH35§S(DS± 

LTJEE«<0*#v^JL*fc:;jtf 



(5) #tf 2 6 1 7 6 4 3 

10 

iftttfm, (i) *n&*s*i«*'a*Jo«ii»ja*«t>9t 

*^i*SV^«B»ia*Sr*i-Sri. *3<fctf (2) *ft&j&s 

^oT±tss*^J:ntf, ^y — ^<o±7 ^ ^ 

fi&JxitfBaTiOa. CaTi0 3 , SrTi0 3 . PbTi0 3s CaZr 
0 3> BaZr0 3 . CaSn0 3 , BaSn0 3 , A1 2 0 3 . &zit^0<D £ 0 

^«^»J^»*Uv^*«j*a«JttKfi, (l) 

iv^iffls^tt^ri, (2) ^titmmmj&um 
50 ji (Dmmm- gkt&xhz> 0 



11 

t jf7*^&zm&, ztitem&i&{* 

*(B»»« (Tg) SsJiWttltiaSfTBBa^fcSo 
tfV^i/>-M*~ey p 7X3 L y?mkMk 5 ut^HIS 

ifi*J^#J£«l»iz:± ^ tT7y^ht*^ 
*y 

#^ic±0pr«»k mmm. «s«!k ss^js 

^ Httfc:#L4>fc < k 5 fi»%0* y -e-jfe^J 

©aOEWJSLv^ rixbwHflErt-e, Sfc#A*fc±9Bfc 



2 6 1 7 6 4 3 

12 

-*a^fflv^tifc : «^i^y (tr^/v^^- 

/W) . *°y s *y (tf^/VT/t^~ 

A") x ^^fvHrA-n — ^ s ^^/Vir/vn— h Kndp- 

*y (^f/^x^v'p^ty) «>'± 5 *3i*# y 
— , *y;*^v>\ ^v?3:>/^^i^^3sKy , 
*y;*^w>\ *y (t^;vt°py v» . ^yr^ 

^y«^Ko^/Kyv^ /Kyr^y^r^ k\ *s± 
o^yr^y^ithy^A, ^ c y (r^y^Kisar 
/v^/iO , *y (t< y /HWERT^ap-^) <o±5* 
S^cor^ y /v^y *s±t/r^ !)/*fiiT/^^ 
#±0^ y /^mi^B.T/u^/u(Dm^(D^yt°v 33 
±t/#^*y^-o ^ y^^^/w^r^ y/v^y 
^/KD^^y io±t^r^ v /Wt* k * * ? 

± 19 ftifiXfil. Usala(i7H:[S#fF4, 536, 535-^iC^5V>T 
0— 100||*% (%wt) (O^^^y^ld-sT^K 1 
00— 0%wt^T^ y yVKCi-sT/V^r/U*5±t50 ~ 5 %wt 

y ^-©^^T^^^S^j^^^urv^^o Be* 

^te^m* (Tg) ^rfiT S it 5 tc^VziopTM^J^^^ 

»j*y^-ic«-b-r^»**"j-^o RrffiJBoa^^ft 
31— k symuy^ja^ ^yiry^, *y 

xy- /K v^T/W^^^-*^*^— b*5±TJ«*y 

i/y-^x-^iijg 
*s^^y->x-r^^j*y btm»j*3± 

»J^^7y-Sr*y 7°Dt°yy, ^^y- *y 



(7) 



2 6 1 7 6 4 3 



13 

Usalatf)*!l#?R, 536, 535#lC 



£ 5 r £ lis* s ft «t 5 e yv-^-yft^^xote 

£ft^LTfE*cLfc;^ **Mflftai* (mold 
ed) ir^ ;y^g&n p pCDj; 5 ^^^ffiftflcojjfifiR 1 * 3 ^ 
X - YiM§c7)tg;Mi- h&m L^ri »a«F £ft<fc 9o 

mmm 20 

*» W jfe^ttffl 5 fc ft © ««■ f i h * 9 

«E«jjg^j <Dwtiftte£ ummffi&m ©«s« 

-So 

rir^Tt, 3E^liX-YiR3lt<z>^ftSN»*r»S^i: 

ft5^ii-r^-efe5 5o 

h«*©t©T?*>9*LT*ftSr«ffi^^ y- 50 



14 

atttJ4Usala<D*B»W*4, 536, 535^-^ fcjLW LHo 

£ t>lofi4%s #* L< H^*< £ fc20%^*f 
«Eft S t V ^ 5 #^JOtB«LtcX<5v >"CPf5 L * it ft 

it. feit^^ttft^iSftBg^ttft^^^y--^ 

14, fcUjKrsk^fttf*«Xfi^«l*ft*fcjBr 9^ 
^J:t>*fiJSIS*P^o^ic:^^ft5Bff^S^tttc 

»«**>f ^/Wtt*a#*»4^3 c C(OaK-C600 , CtCjp 

5ILTL^oTv^5©T^ m^tfyy is*f>vv*- 
-c**?s«rft^*>*o r.o#j|fifcbfc*JJII*oift*ttHi: 



(8) 



4#^F 2 6 1 7 6 4 3 



15 

#38911*, l*fcl±*n£Jl±wBt«frJi3&s*(0±^H] 

jm $ n fc mK%* * fc ^tztemxt^o ittm 
mnmm&s< ? - > & *-r s j: r> mm * u«r u 

ttg tt0*«*T? * 4 fc tt* ft 6> tt B BWftrt-C tSo ± 
*fctt»«tt»i:«««l«ttli^rit4>tt, ^--<T^S^ 

Iftff Bt&Wo»»(a»ia ft T* fc S c 
K^«#BfiS; £ nfcSW±^ ^ y - ^fp £ftSt:j**g 

-r^m^, iwws^^y-^ftii^sfciiisE^** 
(7)Hi^^y- * o asis* &mm-r sri*< 

tg«^ : m*Tlc3p»H**ffi±^«^Jxfc««^Bt5 

&/££ft5 : *R#flM#a<£> 6 (LV) ; $Rft:-@tfcJT.ffi 
COS (SL) ; ioJ:^S*-^M#SC0 5 (SV) 0 

«ffon^«llfPffl*fcli3|**fto?FaET"CIi, it*** 

a^-efc3 0 



16 



b) *3«tt/-fev 5 — >"r — -7*5 2rKff(-bT— 

i«tv^^UT{ug^ii-T^J:<, *UT*J*Sixfc 
*«#<©fcft^±*JEE*^»ffiSr*a.«9 3dS^i-« 0 



40 



50 



»3HliJfcliafc*1-J: 5tcir^ is^— 

^/W*343iV>bl38kPaOjEE^-C— tt 
(z-*fpj) ffiffibfco 

jSJffefcl 

IMiffll 1 - 7 

£JLT(-«*E*llbfc#JKJca^Du Pont Green Tape (Bt 
—6) jocfct^Low K Du Pont Green Tape (WIM^ 

-4) d^bJBtbfc. «S*to*^-ffiaEft<Dj||*^ffl 

Du Pont Green TapeiPXKfelC «£ "9§g:tbfc 0 
Miil^^^i^^fe^ftotSj^ bfc 0 
^bTDu Pont 6142 Agagfr&JRfc^JBV^ iS3ft# 

PPJSiJbfco ««^^-^ttK****^^-^Sr*^-r 

5 cfc 5^l£fr£*Lfc 0 — ^td20. 6MPa"C70 c C 

xioftmmm bfc Q L^yy^ co^sxtco. imm 

SrAlaOa^TLS^imianes Alloy^^V IB^«V^fc 0 

ftJcftJWaScft:^**, ^«W*«ffl^fc*<Oif#Sr« 

^bR^f+WfcFisherffia^tf-CiPjRbfco Du Pont Gr 
een Tapefft&jm 3 c C/^-C600 c CiC % 5 C C/^T850 ( C 
l^Oftft b. ^bT850t:-eO. 5B#P^^:^bfco Low K Du P 
ont Green Tapei^^ 3 T:/^l?600 o C(-, 5 "C/ft 
"C925 < C^Pf|ftb, -ebT925 € C-e0.5^W«J*bfco 138 
kPaOjEE**— #»^inj»*-f o t jgffl bfc 0 

(oftaxa-eaui br^^m^/PJBi^— ym&fc*: 

»*S*S036SJ;DH*bv^t3&s*)5 0 fOK^-^o 

g60ifct^x5 5 o A^ic^iij(i7 i -^ , co3*v^b4 

fc-o 

J6(^7t by h^V^&^rfflV^T, 25/i m^itiI^25Au^ 
p ^/n s f-<Dtki&#)l&tejkj3S'i# — >t:7. 62cmX 7. 62cm 



(9) 



4#fF 2 6 1 7 6 4 3 



17 



18 



Ifo'T— ^(7)*®^^*6^5.08cmX5. 08cm 
ThJy^^i: LTSBgLfc (2. 54cmX5.08cmf££Hcfi 
2. 54cmX5.08cm^ MJ y^SrSLffl Lfc) 0 ^n^y 

Kj»^t±0.254nm(Z)»flt*"CW-J|Ufc o #1*1::* 

tf fc 7 O^fiiS^)*^ fco * <^§t20(D 7 >- ^ 10 

r^iE^^^-To K^^-7V- k«el&3^ sms-^ 





m 1 










Al/lo 




Green Tape,k-~6 






1 


5. 08obX5. 08 or * 8 Jit 


0. 002425 


0. 000560 


2 


5, 08cmx5.08cjB^8^> 


0.002272 


0. 000586 


3 


5.08a«x5. 08cbi % 8® % 


0.001865 


0. 000570 


4 


5.08c«x5.08c«^8B> 


0.002407 


0. 000631 


5 


2.54c»X5. 08cjw^8Mn 


0.002391 


0. 000465 


6 


2. 54cm X 5. 08c»k8IK 


0.002393 


0. 000746 


Low K Green Tape,k~4 






7 


5. 08cwX5. 08 cr^8B> 


0.000300 


0. 000555 



(IP^JKL^^ofc) #/f Du P 
ont Green Tapeffip^JiO. 12CO Al/lo*5 £t/±0. 002(0^ 



30 



40 



50 



^p p p<Ht3«£\ ^afe«i»tt»*&w«T?tt4v\ 

SrSNBft U 5 S - * s *tU S tiit 0 

LTmo^vNft^ap p p^««i-^^<Jr^SM"efe5o r. 

rtttt*»BII*^nr«ttSriSTS^:5o fife*. 

/□-fit «ll«^-^OfRI»«ff«[Sr«IJI*"f-5»«* 
fit) ffl* uv^ 0 

v\ IfrMllfc**. $Pp p p^iRffii-5 (Aa»l!:w:<-. 
^rtt'T^i^ ft^iCHo ^^J^tS^^ 

*^^^ap p p^iiX«-r5^^15S^\ ^otfi^J;^ 



19 

i.a. »*s*5 SHfr#y ^-»-fr#j+^4>«k**fc 

b. ^y-^-fe^S s^flwXffifc* T1E#&JR4««IH 
flcSrS2picbT^*< £ fcl0S*%<DSB5£iir5 Z>*°V 

l 2 =tr(l-p) 2 7 lvcos 0/IOt} 0 L 
^ffi^^/V^f--Cfc 5 . cos 0 ttBft:»#&tt£-e*> 

tc*»ftiaflC*3J:r5«FlBTtt«L ; 
Y ifcft S * 5 ^fe 

3. ^*^JdS«)£»<o»^tt*7^"e*>S«lr35 i © 

4. «IM^^Ml#±tf^Xa^J^SItliA^60 

5. m& L 5 S««*S-fi*J<c>*!i«dS^ft < i fc i x io4P 

a- s (lX10 5 /^-fX) T-feSSfr^lO^ffio 



(10) «Flf 2 6 1 7 6 4 3 

20 

50T:iS^itpSi <£>;frife, 

io. >/y-^ir^^ y?T—7*<Dmtiti6&fl<Dffl& 

MS^600~900°C-Cfc^mj^S9 

io ii. Ml*Jl^(D*4«««IHffd s *7 5^^Hft:"C*) 

12. SlJHIJ1^0-fe7^ y^@ff^Al 2 0 3 . Ce0 2x Sn0 2s 
MgO, Zr0 2 *5 «fc tftft b £>«£*J5 a bSJitt S ffPll ICO 

13. >/y — tx^#^J:U 5 PJ«IH^>f^* c F 3 0'fe 

14. i/y — Vir^ 5: s/^fttf* 1 ^tzn^tti^ !9#V^Ji 
Oir 9 ^ 2/ ^ ^ y ->r-ytfc5«lS 1 <Djjm o 

15. ^y — >"?—7'tp<D-te9$ 2/^H**SAla0 3 > Sn0 2 

16. - >-^-^ 0 coir^ ^ ^^@*ioJ:t;tSg^ 

^*%"e$?^>fft^i4o*ffi 0 

17. ^y-^-^AVWiiM^oH*©^*^ 

^ 1 —20/1 m-e*>»9 N 1 v mJ^T^ftS^^ri-^fe^F^ 
3 0 W * % T -Cfc 5 Su ^ 1 4 <D jjfe 0 

is. (to^ic^^y - yf-^BffiiSiHii 

30 j&f$L,tc¥-U J £7 $ 5/^SW(-S(Si-^Stf^l4<D^ 0 

19. i?^ ^ y^^v-^-y^mmm^^y^ 

20. Stf©'>4< fcfc lo^i^i^/^^y^ 

21. i/y— ^<D^ft< ^ io©l^^(Z)l(: 

22. fflflMft^tt^^-^ N^^ft:-efc^^21(D* 

So 

40 23. ffft«»»iBtt^— ^ h*S»a»-r*>S«r*210 
24. ^Ufc^-^tC. PJBfS^m. 

50 27. *4«^4*:tt^4T?*>5ffif*26<D^jfe 0 



21 

28. W^Zito SH##!J ^HB^J*l£$HRS-£fc 

29. -tto4>&< 4:fc loo*BlcB3gl*ix*ifflBI«« 

31. mms<*—>&mn&^fozffiig.3o<oigi&yy 

32. /top-? * — > *s»st»-e*> a tu3i3o^«^ if y 

MlaR] 




1) 2 6 1 7 6 4 3 

22 

33. ^(D±iz.wm^titcm.^^^mi^(D^(Dy< 
* - % mm29 $ fc mo<Dm^ ^ y - > x - ^ 

34. a. -fe^^ ^^D-yf-/^^ th loco 

xstfcxgsr^tN m«28<3o«^^^ y^y-v^- 

35. -fe^ *fV — >"x— 7<D'pf£< th lotDi 



imi big] 




(12) 



2 6 1 7 6 4 3 



[|3c0] [*3dHl 




1 1 10 100 1000 

2£ 25 C//m) 



T^y *^#lf7 V^TW 19702. 



(56)##^C» 



Bg59-50079 ( J P, A) 
WW Bg63-85056 (JP, A) 



